For many years, 1,10-phenanthroline has been used as a ligand in the detection and quantification of iron via UV/visible spectrophotometry. The main species in the quantification of iron is the [Fe(phen)3] 2+ cation, which absorbs at 510 nm. 1,2 Our laboratory has been interested in the synthesis of mixed-ligand complexes with 2,6-pyridinedicarboxylic acid (dipicolinic acid, H2dipic) in the interest of making supramolecular complexes. We decided to repeat the synthesis of the mixed ligand complexes as reported by Samnani et al., 3 where they claimed to have synthesised [Fe(dipic)(phen)] n+ , but that species was not structurally characterized. We, instead serendipitously isolated the title complex, tris(1,10-phenanthroline)iron(II) perchlorate ethanol monosolvate hemihydrate, from a reaction mixture consisting of dipicolinic acid, 1,10-phenanthroline, and iron(III) perchlorate hexahydrate. While the fate of all of the solution species is not yet known, the reduction of metal centers with ethanol to form acetaldehyde is well established. 4 In this discussion, we now report the unusual synthesis and crystal structure of the title complex, and compare the tris(1,10-phenanthroline)iron(II) cation to the many tris(1,10-phenanthroline)iron(II) cations already reported.
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The synthesis of the title complex included analytical grade reagents. 2,6-Pyridinedicarboxylic acid (0.17 g, 1 mmol) in ethanol (50 cm 3 ) was added dropwise into a stirred solution of iron(III) perchlorate hexahydrate (0.35 g, 1 mmol) in ethanol (50 cm 3 ) in a 250 cm 3 conical flask over a 30 min period at 60 C. The resulting mixture was stirred for an additional hour after the complete addition of 2,6-pyridinedicarboxylic acid. A solution of 1,10-phenanthroline (0.18 g, 1 mmol) in ethanol (50 cm 3 ) was added dropwise into the above solution, which was then stirred for three hours. The title complex was serendipitously obtained by reacting dipicolinic acid, 1,10-phenanthroline, and iron(III) perchlorate hexahydrate in ethanol. Single crystals were grown by allowing the sealed reaction mixture to stand for two weeks, thus yielding the increasingly structurally characterized tris(1,10-phenanthroline)iron(II) cation. solution was stoppered, then left standing for two weeks, after which red blocks of the title compound were isolated. Yield, 14% (40 mg). Diffraction measurements were made with a Bruker SMART CCD area detector system using φ and ω scans. A hemisphere of data was collected. Cell parameters were determined using SMART software.
The SAINT package was used for integration of data, Lorentz, polarization, and decay corrections, and for the merging of data. Absorption correction was applied using SADABS. The structure was solved using the SHELX system and all data. A partial structure was obtained by direct methods, and the remaining non-hydrogen atoms in each structure were located using difference Fourier techniques. H atoms were located on difference Fourier maps or placed at calculated positions. For H atoms whose thermal parameters were not refined, isotropic temperature factors were set equal to 1.2 -1.5 UN, where N is the atom bonded to H. The structure was refined on F 2 by using full-matrix least-squares techniques. Views of the structure were prepared using ORTEP3 for Windows. Additional details of the data collection and refinement for the crystal of the title compound studied are given in Table 1 . Selected bond lengths and angles are given in Table 2 .
Somewhat unexpectedly, the structure contains no traditional hydrogen bonding (Hydrogen-Acceptor distances of less than 3.0 Å). Solvate molecules, such as ethanol and water, are often found to be hydrogen bonded. The lack of strong hydrogen bonds likely contributes to the large thermal parameters found for the solvate molecules. The half water of solvation is disordered over a two-fold site symmetry position. Also, one of the perchlorate anions in the structure is disordered. A model for the disorder was developed for the perchlorate base on the electron density surrounding Cl(1) determined from difference Fourier maps. Two of the oxygen atoms were found to be disordered over three positions.
The title complex, tris(1,10-phenanthroline)iron(II) perchlorate ethanol monosolvate hemihydrate, is depicted in Fig. 1 . Figure 2 shows six coordination of the iron(II) cation that is provided coordinated by three 1,10-phenanthroline ligands. The distorted octahedral geometry of the iron(II) metal center compares favorably in bond lengths and angles to that of the previously reported structures containing tris(1,10-phenanthroline)iron(II) cations. The most chemically relevant structure that has been reported is tris(1,10-phenanthroline)iron(II) diperchlorate hemihydrate, 5 which differs from the title compound by only an ethanol of solvation.
The Cambridge Structural Database (version 5.28) 6 contains numerous entries for tris(1,10-phenanthroline)iron cationic species. All of these species contain distorted octahedral coordination about the metal center. An analysis of the database was performed and the average Fe-N bond distance was calculated for each cation in the database. The database contains 2 entries for iron(III) cations (refcodes BIPGEN and OPENFE). The average Fe-N distance for these entries was Fig. 1 Chemical structure of the title complex. Fig. 2 The structure of the cation in the title complex, showing 25% probability displacement ellipsoids.
